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Novel Alkoxypyridlne-Derivatives 
Field of application of the invention 

The invention relates to novel altaxy-pyridine derivatives, which are used in the pharmaceutical 
Industry tor the production of medicaments. 

Known technical background 

In the German Patent Application DE 2504252 and In the European Patent Application EP 0125766 
3H-lmfdazo[4,5-b]pynd[ne derivatives with antiulcer activity are described. 

Description of the Invention 

It has now been found that the alkoxy-pyridlne derivatives, which are described In greater details below, 
have surprising and particularly advantageous properties. 

The Invention thus relates to compounds of formula 1 



m which 

R1 is 1-40-alkoxy, 
A is 1-40-atkytene, 

B represents aH-imidazo^.S-bJpyridin^yl, 3H-imIda2o[4 f 5-b]pyrldln-2-yl substituted by R2 and/or 
R3 t 9H-purIn-8-yl or 9H-purln-8-yl substituted by R4 and/or R5. where 

R2 Is halogen, hydroxyl, nitro, amino, l-7C-alkyl t trifluoromethyl, 3-7C-cycloalkyl, 3-7C-cycloaltyM- 
4C-allori f 1-40-alkoxy, i-4C-alkoxy which Is completely or predominantly substituted by fluorine. 
1w^C-aikoxy-1-4C-alkyl. I^C-alkoxy-l^Oelkoxy, mono- or di-1-4C-alkylaminocarbonyl f mono- 
or dl-1-4C-alkyiaminosulfonyl, l-4C-aiiQflcarbonylamlno f l^C-^lkyteulfonylamlno, phenyl, phenyl 
substituted by R21, phenyM-40-alkyl, phenyM-40-alkyl wherein the phenyl moiety is 
substituted by R22, phenyM-40alkoxy f pyridyl, pyridyl substituted by R23, pyridyM^C-alkyl, 
pyridyM-4C-alkyl wherein the pyridyl moiety is substituted by R24, where 




(I) 
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R21 is cyano. halogen, cawoxyl, MC-alkyl, l-4C-alkoxy. amlnocarbonyl. mono-or dH-4C- 

alkylamlnecarbonyl. MC^tyloarbonylamino, 1-4C-alkoxycarbonyl. aminosurtonyl or mono-or 

dM -4C-aJkylaminosulfonyl, 

R22 is halogen. 1-4C-alkyl or 1-4C-alkoxy, 

R23 [s halogen. 1-4C-alkyl or l-4C-alkoxy, 

R24 is halogen. 1-4C-alkyl or 1-4C-a)koxy, 
R3 is halogen. 1-4C-alkyl or i-4C-alkoxy, 
R4 Is halogen, amino, 1-4C-aikyl. 1-4C-alkoxy or phenyl. 
RS is halogen, 1-4C-alkyl or 1 -4C-alkoxy, 

ihe salts, the N-oxIdes and the salts of the N-oxides of these compounds. 

"MC-Alkyl Is a straight-chain or branched alkyl radical having 1 to 4 carbon atoms. Examples are the 
butyl, teobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

1-7C-AJkyl Is a straight-chain or branohed alkyl radical having 1 to 7 carbon atoms. Examples are toe 
heptyl, Isoheptyl (6-methylhexyl), hexyf, isohexyl (4-methylpentyl). neohexyl (3,3-dimethylbutyl), pentyl. 
isopentyl (3-methylbutyl), neopentyl (2,2-dImethylpropyl). butyl, isobutyl, sec-butyl, tert-butyl, propyl. 
Isopropyl. ethyl and methyl radicals. 

1-4C-Alkylene Is a straight chain alkylene radical having 1 to 4 carbon atoms. Examples which may be 
mentioned in this context are the methylene (-CHr). ethylene (-CH r CIV). trimethylene 
(-CKrCHrCHr) and the tetrametfiylene (-CHa-CHrCrVCHa-) radical. 

1-4C-Alkoxy is a radical which, in addition to the oxygen atom, contains a straight-chain or branched 
alkyl radical having 1 to 4 carbon atoms. AJkoxy radicals having 1 to 4 carbon atoms which may be 
mentioned In this context are, tor example, the butoxy. feobutoxy, sec-butaxy, tert-butoxy, propoxy. iso- 
propoxy, ethoxy and melhoxy radicals. 

3-7C-Cycloalkyl stands for cyctopropyl, cyciobutyl. cyclopentyf. cyciohexyl and cycloheptyl. of which 
cyctopropyl, cyciobutyl and cyclopentyl are preferred. 

3-7C-Cydoalkyl-l-4C-a«<yl stands for one of the abovementioned 1-40alkyl radicals, which Is 
substituted by one of the abovementioned 3-7C-cycloalkyl radicals. Examples which may be mentioned 
are the cyclopropylmethyl, the cyclohexylmethyl and the cyclohexylethyl radicals. 



Halogen within the meaning of the present invention is bromine, chlorine or fluorine. 
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1-4C-Alkoxy which is completely or predominantly substituted by fluorine is, for example, the 
2,2,3,3,3-pentafluoropropoxy, the perfluoroethoxy, the 1,2,24rifliioroethoxy and In particular the 
11,2.2-tetrafluoroethoxy, the 2,2,2-trtfluoroethoxy, the trffluoromethoxy and the difluoromethoxy radical, 
of which the difluoromethoxy radical te preferred. ''Predominantly" in this connection means that more 
than half of the hydrogen atoms of the 1-4C-a»coxy groups are replaced by fluorine atoms. 

1-4C-^ltow-1-4C-alkoxy stands for one of the abovementfoned *MO-a1|coxy radicals which Is 
substituted by the same or another of the abovementioned 1-4C-alkoxy radicals. Examples which may 
be mentioned are the 2-(methoxy)ethoxy (-o-CHg-CH a -0-CH 3 ) and the 2^(ethoxy)sthoxy radical 
(^0-CH a -CHrO-C^-CHa). 

1-4C-AIkoxy-l-4C-alKyl stands for one of the abovementioned 1-4C-alfcyl radicals which Is substituted 
by one of the abovementioned l-4fr-alkoxy radicals. Examples which may be mentioned are the 2- 
ethoxyethyl and the 3-methoxypropy! radical. 

Mono- or DI-1-4G-alkylarnino radicals contain in addition to the nitrogen atom, one or two of the 
abovementioned 1-4C-aikyl radicals. Preferred are the dM^Oalkyte^ino radicals, especially the 
dimethylamfno, the diethylamlno and the dflsopropylamino radical. 

Mono- or DH-40a[kylaniInacarbonyl radicals contain in addition to the carbonyl group one of the 
abovementioned mono- or dl-1-4C-a!kylamIno radicals. Examples which may be mentioned are the N- 
methyh the N.ISMimethyh the N-ethyl-, the N-propyK the N,N-dlethyf- and the N- 
isopropylaminocarbonyl radical. 

Mono-or Di-1-4C»alkylamlnosultonyl stands for a sulfonyf group to which one of the abovementioned 
mono- or dM-4C-alkylamlno radicals is bonded. Examples which may be mentioned are the 
methylaminosulfonyl, thedlmethylaminosulfbnyl and the ethylamlnosulfbnyl radical. 

An 1-4C-Alkytoarbonylamino radical is, for example, the propionylamino PaH 7 C(0)NH-] and the 
acetylamlno radical [CH a C(0)NH-I. 

• 

An i-4C-AlKylsulfonyIarnino radical is. for example, the propylsulfonylamino ICaHrSCOkNH-] and the 
methylsulfonyJamino radical tCH 9 s(0)jNH-I. 



1-4C-Alkoxycarbonyl is a carbonyl group to which one of the abovementioned 1«4C-aiicoxy radicals Is 
bonded. Examples are the methoxycarbonyl (CHgO-CfOH and the ethoxyoarbonyl [CH a CH a O-C(0)-] 
radical. 
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PhenyM-40a]koxy stands for one of the abevementioned 1-4C-alkoxy radicals, which Is substituted by 
the phenyl radical. Examples which may be mentioned are the benzyloxy and the phenethoxy radical. 

PhenyM-40-alkyl stands for one of the abovemenfloned 1-4C-alkyl radicals, whioh is substituted by an 
phenyl radical. Examples which may be mentioned are the phenylethyl and the benzyl radical. 

pyri(Jyl-1-4C-alkyl stands for one of the abovemenfloned 1-4C-alkyl radicals, which Is substituted by an 
pyridyl radical. Examples which may be mentioned are the pyridylethyl and the pyrldylmethyl radical. 

N-oxIde denotes the N-oxIde on the pyridine which is substituted by R1 . 

3H-imidazo[4,5-b]pyridin-2-yl radicals substituted by R2 and/or R3 which may be mentioned are 
7-methyl-3H-lmldazo[4,5-b]pyrldln^-yI, 5.7-dlmethyl-3H-lmldazo[4,5-b]pyridin'2'yl. 5*nethoxy-3H- 
lmldazoK 1 5-b]pyrtdin-2-yl,e-brom.3H-^^ 

yl, 7-hydroxy-3H-lmidazo[4,6-b]pyrWin-2-yl, 7-eftoxy-3H-lmida2o[4,6-bJpyridin-2-yl. 7-methoxy-ethoxy- 
lmldazo[4.B4>]pyridln-2-yl, 7-(1,1.1-trIfluoiwfooxy)^WmIdazo|:4.64ilpyrtdln-2-yl. 7-<phenylethoxy)-3H- 
imidasoI4,6-b]pyrid!n-2-yl, 7^phenylethyl)^l44midazo|[4,6*]pyridin*yl, 7-(tolylethyl^3H-lmIdazo[4.5- 
b]pyridln-2-yl. 7^pyrid-4-ylethyl)^H-lmldazoI4,«)]pyridIn^2-yl, 7^yrid-2^lefoylh3H4midazo{4,5- 
b]pyridin-2-yl, 7-(pyrid-3-yIethyl>3H-imlda20[4,5*lpyrfdin-2-yl. 7-{4-methoxypyrid->2-ylethyi)-3H- 
irrtdazo[4,5-b]pyridin-2.^. 6-pheny^^ 

yl, 6-(4-methoxyphenyl)-3H-imidazo[4,5*]pyridln-2-yl. 6^4Hflefoylpheriyi)^H.imidazoI4,5*lpyr1din-2- 
yl, 6-nltn3-3rfimida2o[4,5-b]pyrIdIn-2-yl. ft^pyrid-3-yl)-3H-lmldezO[4.W>]pyridIn^-yl. 8-(4-cyanophenyl)- 
3H-lmWazo[4.S-b]pyridln-2-yl l 6-methyl-3H-imidazo[4.5-b]pyridin-2-yl and 6-trifluoromethyl-3H- 
lmidazo[4 p 5-bJpyrldln-2-yl. 

8H-purin-8-yl radicals substituted by R4 anaVor R5 which may be mentioned are 6nfnethoxy-SH-purfrv8- 
y|, 6*fooxy*9H-purin-8-yl, 2-methyl-«H-purin-8-yl, 2-ethyl-9H-purln-8.yl, 2-amlno-9H-purfn-8-yl. 2- 
chlorc-QH-purin-8-yl and 2-phenyl-8H-purin-8-yl. 

Suitable salts for compounds of the formula I - depending on substitution - are an acid addition salts or 
all salts with bases. Particular mention may be made of the pharmacologically tolerable inorganic and 
organic acids and bases customarily used in pharmacy. Those suitable are, on the one hand, water- 
soluble and water-Insoluble acid addition salts with acids such as. for example, hydrochloric acid, 
hydrobromlc acid, phosphoric acid, nitric acid, sulphurlo acid, acetic acid, citric acid, D-gluconio acid, 
benzoic acid. 2-(4-hydroxybenzoyl)benzolc acid, butyric acid, sulphosaltcylto acid, malelc acid, laurio 
acid, malic acid, fumarlc acid, succinic add, oxalic add, tartaric add, embonlc acid, stearic add, 
toluenesulphonto acid, methanesulphonic scid or 3-hydroxy-2-naphthoie acid, the acids being 
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employed in salt preparation - depending on whether a mono- or polybaste acid is concerned and 
depending on which salt is desired - in an equimolar quantitative ratio or one differing therefrom. 

On the other hand, salts with bases are - depending on substitution - also suitable. As examples of 
salts with bases are mentioned the lithium, sodium, potassium, calcium, aluminium, magnesium, 
titanium, ammonium, meglumine or guanldinium salts, here, too, the bases being employed in salt 
preparation in an equimolar quantitative ratio or one differing therefrom. 

Pharmacologically intolerable salts, which can be obtained, for example, as process products during 
the preparation of the compounds according to the invention on an industrial scaie. are converted into 
pharmacologically tolerable salts by processes known to the person skilled in the art* 

According to experts knowledge the compounds of the invention as well as their salts may contain, e.g. 
when isolated in crystalline form, varying amounts of solvents. Included within the scope of the 
invention are therefore ail solvates and in particular all hydrates of the compounds of formula I as well 
as all solvates and in particular all hydrates of the salts of the compounds of formula I. 

compounds of formula l to be emphasized are those in which 
R1 is methoxy, 
A is ethylene, 

B represents 3H-rmidazo[4 t 5-b]pyridin-2-yl f 3H-imidazo[4 f S-b]pyrid(n-2-yI substituted by R2 and/or 
R3, 9H-purin-8-yl or 9H-purin-8-yl substituted by R4 and/or R5, where 

R2 is halogen, nitro, 1-7C-alkyl, trifluoromethyl, 1-4C-alkoxy, 1-4C-alkoxy Vdhlch Is completely or 
predominantly substituted by fluorine, 1-4C^lkoxy-1-4C-alkyl, 1-4G-alkoxy-1-4C-aikQxy, phenyl, 
phenyl substituted by R21. phenyM-4C-alkyl t phenykMOalkyl wherein the phenyl moiety is 
substituted by R22. phenyM-4C-alkoxy, pyridyi, pyridyl subsisted by R23, pyridyM-4C-alkyl, 
pyridyf-1-4C-aIkyl wherein the pyridyl moiety fs substituted by R24, where 
R21 is oyano, halogen, carboxyl, 1-4C-alkyi F 1-4C-alkoxy, aminocarbonyl, mono-or di-1-4C- 
alkylamlnocarbonyl, 1-4C-alkylcarbonyiamino or -MC-alkoxycarbonyl, 
R22 is halogen, 1-4C-aikyl or 1-4G-alkoxy, 
R23is1-4C-alkyl l 

R24 is halogen, 1-4C-alkyl or 1-4C^lkoxy, 
R3 Is 1-4C-alkyl, 

R4 is halogen, 1-40-aikyl or 1-4C-aIkoxy f 
R5 is halogen or 1 -4C-aikyl, 

the salts, the N-oxides and the salts of the N-oxIdes of these compounds. 
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Compounds of formula 1 which are particularly to be emphasized am those In which 
R1 is methoxy, 
A Is ethylene, 

B is SH-lmldazoI^e-blpyridin-a-yl, Z-methyMH-imldazoW^lpyridin-a-yl, 5 f 7-dimethyl-3H- 
Imidazo[4.54>]pyridin~2--yl> e-methoxy-aH-lmldazo^.S-blpyrldln-a-yl, 6-bromo-3H-imidazo[4 f 5- 
DJpyrtdln-2-yI or9H-purin-8-yi f 

the salts, the N-oxides and the salts of the N-oxides of these compounds. 

A special embodiment of the compounds of the present Invention include those compounds of formula I 
in which R1 is methoxy. 

Another special embodiment of the compounds of the present invention include those compounds of 
formula I in which A is ethylene. 

A further special embodiment of the compounds of the present invention include those compounds of 
formula I In which R1 is methoxy and A Is ethylene. 

Another farther special embodiment of the compounds of the present Invention Include those 
compounds of formula i In which R1 is methoxy, A is ethyls and B r«pr«Mnte 3H-imidazo[4,5- 
b]pyridtn-2-yl or 3H-imidazo[4.5-b]pyridfn-2-yl substituted by R2 and/or R3. 

Still a further special embodiment of the compounds of the present invention Include those compounds 
of formula I in which Rl Is methoxy. A Is ethylene and B represents SH-purln-8-yl or 9H-purfn-8-yl 
substituted by R4 and/or R6. 

The compounds of formula I according to the invention can, for example* be prepared as described in 
reaction scheme 1, In reaction scheme 1 the synthesis of compounds of formula I In which R1 is 1-4C- 
elkoxy, A is ethylene and B Is an unsubstituted or by R2 and/or R3 substituted 3H-imidazo[4,6- 
bJpyrfdIn-2-yI radical Is described. 

In a first reaction step the nitro group of the commercially available 4-nitro-2i3lcoline-N-oxide is 
exchanged by an 1-40-alkoxy group. The resulting 4-(1-4C)-alkoxy-2-picoline'N-oxfde (compound of 
formula VIII) is then via a rearrangement and an oxidation step converted to 4-(1-4C>a)koxy^pyridin-2- 
carbaldehyd (compound of formula VI). 



The carbon chain in 2-posltlon of the compounds of formula VI is lengthened, for example, by a 
condensation (with a malonlc acid derivative) and a subsequent hydrogenation reaction. Alternatively, 
the carbon chain can be lengthened using a VWtHg reaction followed by a hydrogenation reaction. 
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ln the test step the methyl 3-(4-(1-4C>aIkoxypyrldin-2-yI)propionate (compound of formula IV) or the 
corresponding add (compound of formula III) are converted with a 2,3-dfaminopyridine derivative 
(compounds of formula II) to give the compounds of formula I. 

The synthesis of 4-metfioxy-pyrldin-2-carbaldehyde (compound of formula VI) is described for example 
• to Ashfmorf et al, Chem Pharm Bull 38, 2446-2458 (1990). 

The synthesis of 3-(4-methowpyrMin-2-yl)propionfc acid (compound of formula III) fs described In the 
paragraph Starting Compounds, 

Compounds of formula ll, in which R2 and R3 have the meanings indicated above are either known or 
can be prepared in a known manner. 

Compounds of formula I, in which B represents an unsubstftuted or by R4 and/or R5 substituted 9H- 
purirHtyl radical instead of an unsubstftuted or by R2 and/or R3 substituted 3H^midazo[4,5-b]pyrM!n- 
2-yl radical can be prepared analoguously to the synthesis described in reaction scheme 1 using an 
5,6-diamlnopyrimldlne derivative Instead of the 2>diaminopyridine derivative. 




a.) NaR1/R1H b.)1. Acfi 2. NaOH c.) 4^ethoxy-TEMP07NaOCI 
d.)Monoethyl mafonate potassium saltfpiperldine/pyridina 
a-JH^d/COoy.) f.)NaOH fl.) Polyphosphoric acid 

The compounds of formula I can bs converted, optionally, Into their N-oxMes, for example with the aid 
of hydrogen peroxide In methanol or with the aid of m-chloroperoxybenzolo acid in dlchloromethane. 
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The person skilled In the art is familiar on the basis of his/her expert knowledge with the reaction 
conditions which are specifically necessary for carrying out the N-oxldatlon. 

Suitably, the conversions are carried out analogous to methods which are familiar per se to the person 
skilled in the art, for example, in the manner which is described in the following examples. 

It is known to the person skilled in the art that if there are a number of reactive centers on a starting or 
Intermediate compound it may be necessary to block one or more reactive centers temporarily by 
protective groups in order to allow a reaction to proceed specifically at the desired reaction center. A 
detailed description for the use of a large number of proven protective groups fa (bund, for example, hi 
T.W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, 1091 . 

The substances according to the Invention are isolated and purified in a manner known per se f e.g. by 
distilling off the solvent in vacuo and recrystalltefng the residue obtained from a suitable solvent or 
subjecting ft to one of the customary purification methods, such as column chromatography on a 
suitable support material. 

Salts are obtained by dissolving the flee compound in a suitable solvent (for example a ketone like 
acetone, rneihytethylketone, or rnethyllsobutylketone, an ether, like diethyl ether, tetrahydroftiran or 
dfoxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular 
weight aliphatic alcohol, such as ethanol, isopropanol) which contains the desired acid, or to which the 
desired acid Is then added. The salts are obtained by filtering, repreclpitatlng, precipitating with a non- 
solvent for the addition salt or by evaporating the solvent Salts obtained can be converted by basl- 
flcatlon Into the free compounds which. In turn, can be converted Into salts. In this manner, pharma- 
cologically non-tolerable salts can be converted into pharmacologically tolerable salts. 

The following examples illustrate the invention In greater detail, without restricting it As welt further 
compounds of formula I, of which the preparation Is explicitly not described, can be prepared in an 
analogous way or in a way which Is known by a person skilled in the art using customary preparation 
methods. 



The compounds, which are mentioned in the examples as well as their salts are preferred compounds 
of the invention. 
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Examples 

Final products 

1, ^f2^4-Methoxyovrldtn»2.vlW <hvn^H.imidazor4.S.b]pvridlne 

With stirring, a mixture of 0.643 g of methyl 3-(4-memoxypyrldin-2-yl)prDpionate (starting material A2), 
0359 g of 2,3-dIaminopyrtdina and 10 g of polyphosphorlc acid (PPA) is heated at 160°C for 1 h. After 
cooling, the mbcture Is poured Into about 50 ml of ice-water and men neutralized (pH 7-8) using 6N 
aqueous sodium hydroxide solution. The mixture Is extracted three times with 
dtehloromethane/methanol 9:1, the combined organic phases are evaporated to dryness and the 
residue Is chromatographed on a silica gel column (dlchloromethane/methanol 15:1). Concentration of 
the cnromatographicafly pure fractions gives 0.36 g of an oil which crystallizes on standing. The 
product Is recrystallteed from ethyl acetate/ petralsum ether, giving 0.278 g of the title compound as a 
light-beige powder of m.p. 116-1 17°C; the mass spectrum shows the molecular peaks MH* and 2MNa* 
at 256.3 and 530.9 Da. 



2. a.r2^f4.MethoxvDvrldin.2.v llethvn^H.>«n1ne 

Similarly to Example 1, 0.384 g of methyl 3-(4-methoxypyridin-2-yl)proplonate (starting material A2), 
0.216 g of 4,5-dIamlnopyrimldlne and 4 g of PPAgrve, after 2 h at 140 8 C. 0.175 g of the title compound 
of m.p. 150-162°C (from ethyl acetate/petroleum ether), The mass spectrum shows the molecular 
peaks MH* and 2MNa + at 256.3 and 532.6 Da. 

3. 2.K-f44IJIethoxvDvridto-2^^ 

Similarly to Example 1. 0.766 g of methyl 3-(4-methoxypyrldIn-2-yl)propionate (starting material A2), 
0481 g of 2,3-diamlno-4-methylpyridlne and 8 g of PPA give, after dilution with lee-water and 
neutralization, a solid which is crystallized from ethyl acetate/ petroleum ether. This gives 0.495 g of the 
title compound of m.p. 143-144'C. The mass spectrum shows the molecular peaks MH* and 2MNa* at 
269.3 and 566.9 Da. 

4. 2-K-f4-Methoxvpvrtdln«2-yneffiv^^ 

Similarly to Example 3, 0.35 g of methyl 3-(4-methoxypyridln-2-yl)proplonate (starting material A2). 
0.245 g of 2.3-diamlno-4,e-dlmethylpyrldlne and 3.5 g of PPA give, after dilution with toe-water and 
neutralization, a solid which is crystallised from ethyl acetate/petroleum ether. This gives 0.335 g of the 
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title compound of m.p. 176-178 P C. The mass spectrum shows the molecular peaks MH* and 2MNa + at 
283.3 and 587,0 Da. 

5. 2424frMethoxypyrid}n^^ 

Similarly to Example 1, 0.316 g of methyl 3-(4-methoxypyrldin-2-yl)proplonate (starting material A2) f 
0.225 g of 2,3-dIamIno-e-methoxypyridIne and 4 g of PPA give, after two hours at 140°C and 
chromatography using toluene/acetone 2:1 f 0.103 g of the title compound of m.p, 93-95°C (from ethyl 
acetatefpetoleum ether), The mass spectrum shows the molecular peaks MH\ MNa* and 2MNa + at 

285.3, 307.2 and 591 .0 Da. 

6. 2*tt-(4-MethQxypyrldln^ 

Similarly to Example 1, 3.74 g of 3-(4-methoxypyrtdln-2-'yI)propionIc acid (starting material A1), 3.00 g 
of 2,3KJiamlno^bromapyridIne and 120 g of PPA (24 hours at 140°C) give, after dilution with Ice-water 
and neutralization, a solid which Is crystallized from ethyl acetate/petroleum ether. This gives 3.48 g of 
the title compound of m.p. 207-209°C. The mass spectrum shows the molecular peak MH* at 335.1 Da. 

Starting materials: 

A1. 3-f4"Methoxvpvrldin-2-yl)proplonto acid 

41.95 g of methyl 3-(4-methoxypyridtn-2-yl)proplonafte (starting material A2) are dissolved In 700 ml of 
tefrahydroftiran, and 217 ml of 1N sodium hydroxide solution are added. The mixture is stirred at RT 
until no more starting material Is detectable (TLC). The mixture is neutralized using 217 ml of 1N 
hydrochloric adld solution, evaporated to" dryness using a rotary evaporator and dried under high 
vacuum. The colorless residue Is ground and extracted four times with diohloromethane/methanol (9:1). 
The combined extracts are evaporated to dryness. This gives 33.2 g of the title compound as a 
colorless powder of m.p. 131-132*C. The mass spectrum shows the molecular peak MH* at 182 Da. 

A2, Methyl 3.(4«methoxypyrldln>2-vnprop!onate 

43.1 g of methyl 3-(4-methoxypyridIn-2-yl)acryIate (starting material A3) in 600 ml of methanol are 
hydrogenated over 3.0 g of Pd/C (10%) until the starting material has disappeared fTLC). The catalyst 
Is filtered off, and the mixture is then concentrated and dried under high vacuum. This gives 41.95 g of 
the title compound as a light-yellow oil. The mass spectrum show the molecular peak MH* at 196 Da. 
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A3. Methyl 3-(4^iiethoxypvridln^y0acrvlate 

A mixture of 46 g of 4-methoxypyrldlne-2-carbatdehyde (Ashtmori et al., Chem.Pharm.Bull. 38, 2446- 
2458 (1990)), 75.80 g of pyridine hydrochloride, 10245 g of monomethyl malonate potassium salt and 
4.1 ml of pipendine In 700 ml of pyridine are slowly heated, with stirring, to 120 a C, When the evolution 
of gas starts, the heating source Is temporarily removed to stop the reaction from becoming too violent. 
Once the reaction has subsided, the mixture Is stirred at 120°C for a further 2.5 h, and the pyridine is 
then distilled off under reduced pressure. The residue is partitioned between ethyl acetate/water and 
the organic phase is washed with water and dried. The residue obtained after concentration Is 
chromatographed on a silica gel column using ethyl acetate/petroleum ether 2:1. This Initially gives 
43.2 g of the title compound as a yellow oB which crystallizes on standing and then shows a m.p. of 80- 
82*(X The mass spectrum shows the molecular peak MH* at 194 Da. 



^^20 27.03.2002 17:10:4 
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Commercial applicability 



The compounds according to the invention have valuable pharmacological properties which make mem 
commercially utillzabte. They are selective inhibitors of the enzyme inducible nttta oxide synthase. Nltrta 
oxide synthases (NO-syntasas, NOSa) are enzymes that generate NO end citrulline from the amino 
add arglnlne. NO is long Known as a signalling molecule in most living organisms including mammals 
and humans. The most prominent action of NO is it's smooth muscle relaxing activity, which is caused 
on the molecular level by the activation of soluble guanylate cyclase. In the last years a lot of other 
enzymes have been shown to be regulated by NO or reaction products of NO. 
There exist three Isoforms of NO*synthases which fall into two classes and differ In their physiologic 
functions and molecular properties. The first class, known as constitutive NO-synthases, comprises of 
the endothelial NO^synthasa and the neuronal NO-synthase, Both isoenzymes are expressed 
constitutive^ In various cell types, but are most prominent In endothelial cells of blood vessel walls 
(therefore called endothelial NO-synthase, eNOS or NOS-III) and in neuronal celts (therefore called 
neuronal NO-synthase, nNOS or NOS-I). Activation of these two enzymes is dependent on 
.Ca*7Calmodulin which is generated by transient Increases of the Intracellular free Ca** concentration. 
Activation of constitutive Isoforms leads to transient bursts of nitric oxide resulting in nanomolar cellular 
or tissue NO concentrations. The endothelial isoform is Involved in the physiologic regulation of blood 
pressure. NO generated by the neuronal Isofonm seems to have neurotransmitter fanction and the 
neuronal isoform Is among other regulatory processes Involved fn memory function (long term 
potentiation). 

In contrast to the constitutive isoforms the activation of Inducible NO-synthase (INOS f NOS-li). the sole 
member of the second class, is performed by transcriptional activation of the iNOS-promoter. 
Proinflammatory stimuli lead to transcription of the gene for Inducible NO-synthase, which is 
catalytically active without increases in the intracellular Ca**-concentratlon. Due to the long half live of 
the inducible NO-synthase and the unregulated eoffvity of the enzyme, high micromolar concentrations 
of NO are generated over longer time periods. These high NO-concentratlons alone or fn cooperation 
with other reactive radicals such as O a * are cytotoxic Therefore, in situations of microbial Infections, 
INOS Is Involved fn cell killing by macrophages and other immune cells during early nonspecific 
Immune responses. 

There 9re a number of pathophysiological situations which among others are characterized by the high 
expression of Inducible NO-synthase and concomittant high NO concentrations. It has been shown that 
these high NO concentrations alone or in combination with other radical species lead to tissue and 
organ damage and are causally involved In these pathophysiologies. As inflammation Is characterized 
by the expression of proinflammatory enzymes, including Inducible NO-synthase, acute and chronical 
Inflammatory processes are promlsslng diseases far the therapeutlo application of selective Inhibitors of 
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thducibie NO-eynthase. Other pathophysiologies with by high NO-produetion from inducible NO- 
synthase are several forms of shock (septic, hemorrhagic and oytoklne-induced). 
K Is dear that nonselective NO-synthase Inhibitors will lead to cardiovascular and neuronal side effects 
due to concomitant Inhibition of constitute NO-synthase isoforma. 

It has been shown In in-vivo animal models of septic shock that reduction of circulating plasma NO- 
levels by NO-scavenger or inhibition of Inducible NO-synthase restores systemic blood pressure, 
reduces organ damage and Increases survival (deAngelo Exp. Opin. Pharmacother. 19-29, 1999; Redl 
et si Shock 8, Suppl. 51, 1997; Strand et al. CritCare Med. 26, 1490-1499, 1998). It has also been 
shown that increased NO production during septic shock contributes to cardiac depression and 
myocardiel dysfunction (Sun et ai. J. Mol.Cell Cardiol. 30, 989-997, 1998). Furthermore there are also 
reports showing reduced infarct size after occlusion of the left anterior coronary artery In the presence 
of NO-synthase inhibitors (Wang et al. Am. J, Hyperttens. 12, 174-182, 1999). Considerable Inducible 
NO-synlhase activity Is fbund In human cardiomyopathy and myocarditis, supporting the hypothesis 
that NO accounts at least in part for the dilatation and Impaired contractility in these pathophysiologies 
(de Belder et al. Br. Heart. J. 4. 426-430, 1995). 

In animal models of acute or chronic Inflammation, blockade of inducible NO-synthase by teoform- 
selective or nonselective inhibitors or genetto knock out Improves therapeutic outcome. It is reported 
that experimental arthritis (Connor et el. Eur. J. Pharmacol. 273, 15-24. 1995) and osteoarthritis 
(Palletisr et al. Arthritis & Rheum. 41. 1275-1286. 1998). experimental Inflammations of the gastro- 
intestinal tract (Zingarelli et al. Gut 45. 199-209, 1999), experimental glomerulonephritis (Narita et el. 
Lab. invest 72, 17-24, 1995), experimental diabetes (Corbett et al. PNAS 90. 8992-8995, 1993), LPS- 
Induced experimental lung injury is reduced by inhibition of inducible NO-aynthase or m iNOS-knock 
out mice (Krlstof et al. Am. J. Crit. Care. Med. 158, 1883-1889, 1998). A pathophysiological rote of 
inducible NO-synthase derived NO Is also discussed in cfiroriic inflammatory diseases such as asthma, 
bronchitis and COPD. 

Furthermore. In models of neurodegenerative diseases of the CNS such as MPTP-lnduced 
parkinsonism, amyloid peptide induced Alzheimer's disease (Ishil et al., FASEB J. 14. 1485-1489, 
2000), malonate Induced Huntington's disease (Connop et al. Neuropharmacol. 35, 459-465, 1996). 
experimental menengitls (Kbrytko & Boje Neuropharmacol. 35, 231-237, 1996) and experimental 
encephalitis (Parkinson et al. J. Mot. Med. 75. 174-186, 1997) a causal participation of NO and 
inducible NO-synthase has been shown. 



Increased JNOS expression has been found m the brains of AIDS victims and it is reasonable to 
assume a role of INOS In AIDS related dementia (Bagasra et al. J. Neurovlrol. 3 153-167, 1997). 
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Other studies implicated nitric oxide as a potential mediator of microglia dependent primary 
demyelinatlon a hallmark of multiple skierosis (Parkinson et af, J. MoL Med. 75, 174-186, 1997). 

An inflammatory reaction with concomitant expression of Inducible NO-synthase also takes place 
during cerebral Ischemia and repertusion (ladecola et al. Stroke 27, 1373-1380, 1996). Resulting NO 
together with CV from Infiltrating neutrophils is thought to be responsible for cellular and organ damage. 
Also, in models of traumatic brain injury (Mesenge et ai. J, Neurotrauma 13, 209-214, 1998; Wada et al. 
Neurosurgery 43, 1427-1436, 1998) NO-synthase inhibitors have been show to posses protective 
properties. A regulatory role for inducible NO-synthase has been reported in various tumor cell lines 
fTozer & Everett Clin Oncol. 9. 357-264. 1997). 

On aocount of their inducible NO-synthase-inhibitlng properties, the compounds according to the 
invention can be employed In human and veterinary medicine and therapeutics, where an excess of 
nitric oxide due to increases in the activity of inducible NO-synthase is involved. They can be used 
without limitation far the treatment and prophylaxis of the following diseases: 

Acute inflammatory diseases: Sepslc shock, sepsis, SIRS, hemorrhagic shook, shook states induced 
by cytokine therapy (IL-2, TNF), organ transplantation and transplant rejection, head trauma, acute lung 
Injury, ARDS. inflammatory skin conditions such as sunburn, inflammatory eye conditions such as 
uveitis, glaucoma and conjunctivitis. 

Chronic inflammatory diseases of peripheral organs and the CNS: gastrointestinal inflammatory 
diseases such as Crohn's disease, inflammatory bowel disease, ulcerative colitis, iung inflammatory 
diseases such as asthma and COPD, arthritic disorders such as rheumatoid arthritis, osteoarthritis and 
gouty arthritis, heart disorders such as cardiomyopathy and myocarditis, artheroskierosis, neurogenic 
inflammafldn. skin diseases such as psoriasis, dermatitis and eczema, diabetes, gtom^uionephritts; 
dementias such as dementias of the Alzheimer's type, vascular dementia, dementia due to a general 
medical condition, such as AIDS-, Parkinson's disease, Huntington's Induced dementias, ALS, multiple 
skierosis; necrotizing vasculites such as polyarteritis nodosa, serum sickness, Wegener's 
granulomatosis, Kawasaki's syndrom; headaches such as migraine, chronic tension headaches, 
cluster and vascular headaches, post-traumatic stress disorders; pain disorders such as neuropathic 
pain; myocardial and cerebral Ischemfafreperfosion injury. 

The compounds may also be useftil In Hie treatment of cancers that express nitric oxide synthase. 



The invention further relates to a method for the treatment of mammals, Including humans, which are 
suffering from one of the abovementloned illnesses, The method is characterized in that a therapeuti- 
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cally active and pharmacologically effective and tolerable amount of one or more of the compounds 
according to the invention is administered to the III mammal. 

The Invention further relates to the compounds according to the invention for use In the treatment 
and/or prophylaxis of illnesses, especially the illnesses mentioned. 

The Invention also relates to the use of the compounds according to the Invention for the production of 
medicaments which are employed for the treatment and/or prophylaxis of the illnesses mentioned. 

The invention furthermore relates to medicaments for the treatment and/or prophylaxes of the Illnesses 
mentioned, which contain one or more of the compounds according to the invention. 

The medicaments are prepared by processes which are known per se and familiar to the person skilled 
in the art. As medicaments, the compounds according to the Invention (= active compounds) are either 
employed as such, or preferably In combination with suitable pharmaceutical auxiliaries and/or 
exefpients. e.g. In the form of tablets, coated tablets, capsules, caplets, suppositories, patches (e.g. as 
TTS), emulsions, suspensions, gels or solutions, the active compound content advantageously being 
between 0.1 and 95% and where, by the appropriate choice of the auxiliaries and/or exeiplents, a 
pharmaceutical administration form (e.g, a delayed release form or an enterfc form) exactly suited to 
the active compound and/or to Hie desired onset of action can be achieved. 

The person skilled in the art is familiar with auxiliaries or excipiente which are suitable for the desired 
pharmaceutical formulations on account of his/her expert knowledge. In addition to solvents, gel for- 
mers, ointment bases and other active compound exefpients, for escampte antioxidants, dfspersants, 
emulslflers, preservatives, solublllzers, colorants, complexfng agents or permeation promoters, can be 
used. 

The administration of the medicaments according to the invention may be performed in any of the 
generally accepted modes of administration available in the art. Illustrative examples of suitable modes 
of administration include intravenous, oral, nasal, parenteral, topical, transdermal and rectal delivery. 
Oral and Intravenous delivery are preferred. 

For the treatment of dlsordeia of the respiratory tract, the compounds according to the invention are 
preferably also administered by Inhalation in the form of an aerosol; the aerosol particles of solid, liquid 
or mixed composition preferably having a diameter of 0.5 to 1 0 y m, advantagously of 2 to 6 pm. 
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Aerosol generation oan be carried out, for example, by pressure-driven Jet atomizers or ultrasonic 
atomizers, but advantageously by propellant-driven metered aerosols or propellant-free administration 
of micronized active compounds from Inhalation capsules. 

Depending on the Inhaler system used, In addition to the active compounds the administration forms 
additionally contain the required excipfents, such as. for example, propellents (e.g. Frfgen in the case of 
metered aerosols), surface-active substances, emulsiflers, stabilizers, preservatives, flavorings, fillers 
(e,g. lactose in the case of powder Inhalers) or, If appropriate, further active compounds. 

For the purposes of inhalation, a large number of apparatuses are available with which aerosols of 
optimum particle size can be generated and administered, using an inhalation technique which is as 
right as possible for the patient, in addition to the use of adaptors (spacers, expanders) and pear- 
shaped containers (e.g. Nebulatoi®, Volumatfo®). and automatic devices emitting a puffer spray 
(Autohaler®), for metered aerosols, in particular in the case of powder inhalers, a number of technical 
solutions are available (e.g. Diskhaler®, Rotadisk<5>, Turbohaler® or the inhaler described in European 
Patent Application EP 0 605 321), using which an optimal administration of active compound oan be 
achieved, 

For the treatment of dermatoses, the compounds according to the invention are in particular administe- 
red in the form of those medicaments which are suitable for topical application. For the production of 
the medicaments, the compounds according to the invention (= active compounds) are preferably 
mixed with suitable pharmaceutical auxiliaries and further processed to give suitable pharmaceutical 
foimulatlons, Suitable pharmaceutical formulations are. for example, powders, emulsions, suspensions, 
sprays, oils, ointments, fatty ointments, creams, pastes, gels or solutions, 

The medicaments according to the Invention are prepared by processes known per se. The dosage of 
the active compounds is carried out in the order of magnitude customary for iNOS inhibitors. Topical 
application forms (such as ointments) tor the treatment of dermatoses thus contain the active 
compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhalation is 
oustomarty between 0.1 and 10 mg per day. The customary dose in the case of systemic therapy (p.o.) 
la between 0.3 and 30 rng/kg per day, (I. v.) is between 0.3 and 30 mg/kg/h. 
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Biological Investigations 
Measurement of inducibte NO-synthase activfty 

The assay is performed In 96-well microtiter F-plates (Grelner, Frickenhausen, FRQ) in a total volume 
of 100 pi In the presence of 100 nM calmodulin. 226 pM CaCI* 477 pM MgGfe. 5 pM flavin-adenine- 
dinudeotide (FAD), 5 pM flavin mononucleotide (FMN), 0.1 mM NADPH, 7 mM glutathione, 10 »M BH4 
and 100 mM HEPES pH 7.2. Arglnlne concentrations are 0,1 pM for enzyme Inhibition experiments. 
150000 dpm of pHJarglnlne are added to the assay mixture. Enzyme reaction Is started by the addition 
of 4 pg of a crude cytosollc fraction containing human induoible NO-synthase and the reaction mixture 
Is Incubated for 45 to 60 min at 37°C. Enzyme reaction fs stopped by adding 1 0 Ml of 2M MES-buffier pH 
5,0, 50 pi of the incubation mixture are transferred into a MADP N65 filtration microtiter plate (MHJipore, 
Eschborn, FRG) containing already 50 pi of AG-50W-X8 cation exchange resin (Bforad f MOnchen. 
FRG). The resin in the Na loaded form Is pre-equillbrated in water and 70 pi (con esponding to 50 pi dry 
beads) are pipetted under heavy stirring with a 8 channel pipette Into the filtration plate. After pipetting 
50 pi of the enzyme reaction mixture onto the filtration plates, the plates are placed on a filtration 
manifold (Porvalr, Shepperton, UK) and the flow through Is collected In Pico scintillation plates 
(Packaixl, Meriden, CT). The resin In the filtration plates Is washed with 75 pi of water (1x50 pi and 1x 
25 pi) which is also collected in the same plate as the sample. The total flow through of 125 pi is mixed 
with 175 pi of Microsclnt-40 scintillation cocktail (Packard) and the scintillation plate is seated with 
TopSeal P-foil (Packard). Scintillation plates are counted in a scintillation counter. 

For the measurement of inducible NO-synthase-fnhibitlng potencies of compounds Increasing 
concentrations of Inhibitors were included into the incubation mixture. lC M -va!ues were calculated from 
the percent inhibition at given concentrations by-nonlinear least-square-fitfing.- 

The inhibitory values determined for the compounds according to the fnventlon follow from the following 
table A, in which the compound numbers correspond to the example numbers. 
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TableA 

Inhibition of iNOS activity [measured as -loglCgg (mo!/l)] 



compound 




1 


7.03 


2 


6.22 


3 


6,75 


4 


5.64 


6 


6.32 


6 


6.73 
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Patent claims 



Compounds of formula I 




(0 



In which 

R1 fs l^tOalkoxy. 
A Is l-4C-alkyiene f 

B represents SH-!rn!dezo[4 P 5-b3pyridin.2-y! r SK-fmidasofte tojpyrfdin 2 y! substituted by R2 and/cr 
R3, 9H-purin-8-yl or 9H-purin-8-yl substituted by R4 and/or R6, where 

R2 is halogen, hydroxyl, nltro, amino, 1-7C-alkyl, trifluoromethyl. 3-7(>^c!oalKyl, 3-70cyc!oa«cyl-l- 
4C-alkyl, l-4C-aJkoxy, 1-4C-alkoxy which Is completely or predominantly substituted by fluorine, 
1-4C-alkoxy-1-4C-alkyl. 1 -4C-alkoxy-1 -4C-aIkoxy, mono- or dM-4C^kylaminoeartoonyl, morion 
or dl-1-4C-alkytemfnosulfonyl, 1-40-aikylcarbonylamfno, 1-40-alkyteulfbnylamlno, phenyl, phenyl 
substituted by R21, phenyl-1-4C-alkyl, phenyl-1-4C-afkyl wherein the phenyl moiely la 
substituted by R22, phsnyM-4C-alkoxy, pyridyl, pyridyl substituted by R23, pyridyl-1-4C-aikyl f 
pyridyl-1-4C-alkyl wherein the pyridyl moiety Is substituted by R24 f where 
R21 is cyano, halogen, carboxyl, 1-4C-alkyl. 1-4C-alkoxy, amlnocarbonyl. monoor dM-4C- 
alkylaminocarbonyl, 1-4C-atkyloarbonylamino f MC-alkoxycerbonyl. amlnosulfonyi or mono-or 
dl-1-4C-glkylaminosuKbnyl. 
R227s halogen, i^C^lkyfor 1-46-aIkoxy f 
R23 is halogen, 1-40alkyl or 1-4C-alkoxy. 
R24 Is halogen, l«4C-alkyl or l-4C-alkoxy, 

R3 is halogen, 1-4C-alkyI or 1-40alkoxy, 

R4 Is halogen, amino, 1 -40-alkyl, 1 -4C-a|koxy or phenyl. 

R5 is halogen. 1-40*lkyl or i-4G-alkoxy. 

the salts, the N-oxIdes and the salts of the N-oxtdes of these compounds. 

2. Compounds of formula I according to claim 1 in which 
R1 ismethoxy, 
A Is ethylene. 

B represents 3H.lmldazo[4,5-b]pyrldin-2-yl, 3H-lpnida20[4,5.b]pyridin-2.yl substituted by R2 and/or 
R3, 9H-purin-8-yi or 9H-purfn-8-yl substituted by R4 and/or R5, where 
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R2 fe halogen, nitro, 1-7C-alkyl r trrfluoromethyl, 1-4C-alkoxy r 1-4C-alkoxy which is completely or 
predominantly substituted by fluorine, l-4C-alKoxy-1-4C-a|kyl ( l^G«a[koxy-l"4C-alkoxy, phenyl, 
phenyl substituted by R21. phenyl-1-4C-alkyl, phenyM-4C-alkyl wherein the phenyl moiety is 
substituted by R22 r phenyM-40-alkoxy, pyridyl, pyridyl substituted by R23 f pyrIdyM-4C-alkyl r 
pyrldyl-mc-alkyl wherein the pyridyl moiety is substituted by R24, where 
R21 is cyano, halogen, carboxyli 1-4C-alkyl, 1-4C-alkoxy. aminocarbonyl, mono-or dM-4C- 
alkylaminocarbonyl, l-4C-a!kylcarbonylamino or 1-4C-alkoxycarbonyl, 
R22 is halogen, 1-4C-alkyl or 1*4C-alkoxy, 
R23is1-4<>alkyl > 

R24 te halogen. 1-4C-alky| or 1-4C-elkoxy, 
R3 is 1-40alkyl, 

R4 is halogen, 1 -4C-aIkyl or 1 -4C-a!koxy, 
R5 is halogen or 1-4C-alkyl f 

the salts, the N-oxIdes and the salts of the N*oxides of these compounds. 

3. Compounds of formula I according to claim 1 in which 
R1 is methoxy, 

A is ethylene. 

B is aH-lmldazo^S-blpyrldin-a-yl, y-methyl-aH-lmidazoI^S-bJpyridin-a-yl, 5.7-*dimethyi-3H- 
imidazo[4,5-b]pyridln-2-yl, 6-methoxy-3hWm?daEo[4,5-b3pyridin-2-y| i 6-bromo-3H-lmWazo[4,5- 
b]pyrfdfn-2-yI or SH-purin-8-yl, 

me salts, the N-oxIdes and the salts of the N-oxides of these compounds. 

4. Compounds of formula I according to one of the claims 1 or 2 in which R1 is methoxy and A Is 
methylene, 

5. Compounds of formula I according to one of the claims 1 or 2 In which R1 Is methoxy, A is ethylene 
and B represents 3H-imidazo[4 f 5-b]pyridin-2-yl or 3H-imIda2o[4 f 5-b]pyridin-2-yl substituted by R2 
and/or R3. 

6. Compounds of formula I according to one of the claims 1 or 2 in which R1 is methoxy, A is ethylene 
and B represents 9H-purin-a-yl or 9H-purin-8-yI substituted by R4 and/or R5. 



tm 




8. Medicaments containing one or more compounds of formula I according to claim 1 together with 
the usual pharmaceutical auxiliaries and/or excipients. 
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9, Use of compounds of formula I according to claim 1 for the production of medicaments for the 
treatment of acute inflammatory diseases. 

10. Use of compounds of formula I according to claim 1 for the production of medicaments for the 
treatment of chronic inflammatory diseases of peripheral organs and the CNS. 
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The compounds of formula I fn which R1, A and B the meanings as given In the description are novel 
effective iNOS Inhibitors. 
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